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AFCl within DOE-NE Is supporting the recycle of nuclear fuel to provide a positive impact on geological disposal and to provide a more

proliferation resistant fuel cycle. The Generation IV Program also supports fuel recycle for the next generation of nuclear reactore for
these same reasons and to increase the ulilization of resoufees. The malor impadiment to the widespread deployment of fuel recycle i
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puimary basis for assessing the impact of advanced technologies on total costs,
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JUSTIFICATION (Explain program or service need, the inadequacy of present facilities, urgency and programmatic consequences
if project is not authorized.) ’

Both the Advanced Fuel Cycle Initiative (AFCI) and the Generation IV Program within DOE-NE support recycle of spent nuclear fuel,

New recycle technologies are being pursued to create more proliferation resistant processes and to produce fuels that can be used for
the destruction of significant quantities of plutanium in existing spent fusl,

The major impediment to the widespread deployment of fuel recycle is economics. Direct disposal of spent fuel is less costly than
recycle using established technologies. Deployment of new technologies will have to be performed in a manner that makes economic
sense in addition to meeting the earlier goals. Research to determine the key cost elements for recycle and then assessments of the
Impacts of advanced technologies on these cost elements are needed.

The advanced nuclear fuel cycle Inltiative is expecled to sel the course for Argonne's nuclear energy program for the nexi decade,
The deployment plans for a recycle facility would focus that work and provide direction for a national effort.
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Effort $ 70,000
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Total $ 75,000
Cost Centers charging Effort
121
123
107

JUSTIFICATION (Explain program or service need, the inadequacy of present facilities, urgency and programmatic consequences
if project is not authorized.)

The National Energy Policy recommends development of advanced nuclear fuel cycles. This position was reinforced during the May
2002 summit meeting in Moascow in which the President announced that Russia and the U.S. would work together in developing an
advanced proliferation-resistant nuclear fuel cycle. Both the Advanced Fuel Cycle Initiative (AFCI) and the Generation IV Praogram
within DOE-NE support recycle of spant nuclear fuel. New recycle technologies are being pursued to create more proliferation
resistant processes and to produce fuels that can be used for the destruction of significant quantities of plutonium in existing spent fuel,

The advanced nuclear fuel cycle initiative is expected to set the course for Argonne’s nuclear energy program for the next decade.
The deployment plans for a recycle facility would focus that work and provide direction for a national effort.
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PROJECT TITLE Remota Fuel Fab Technology

SUMMARY OF ESTIMATES

Effort $205,000
Mas 20,000
Total $225,000

Cost centers charging effort: cc 122, ce 121, cc 107

JUSTIFICATION  (Explain program or service need, the Inadequacy of presant facliiea, urgency and programmatio conssguences
project Is not authorized.)

One of the key process functions to be parformed in any fue! oycle is fuel fabrication, Some proposed generation [V resctor
technalogles require novel fuel. Soma of these novel fuels raquire large advances in fus| fabtestion and process technology.

This work will sssess fus| and fue| fabrication options that are proposed under ANL initiatives, Evaluation of fabrication options will aid
in the formulation of Argonne’s Advaneced Nuclear Fuel Cycle alm% by putting capital and fue| production costs on a quantitative
basis, allowing differantiation betwsen tha costs of recenlly proposad fuel cycle strategies, Fuel fabrication fprncsss layauts will ald in
preconcaprual work for & fuel recycle hclllt*r. Differences in proiiferation realstance relating to procesaing of specific fusl ty|pee will be
identified. The results of the analysis will ald ANL in selection of preferred technology options for an advaneed nuglear fuel cycle. This

strategy will rasuit In B ssif-conslstent and carefully justified choice of an optimum fuel cycle and the potential for funding of & larger
fuel cycle project.
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'JUSTI'IFIGATION %Fxplaln rogrm of service need, the inadequacy of present facilities, urgency and programmatic consequences
projact ?s not authorized.)

The gas-cooled fast spectrum reaclor (SFR) demands high temparature materials with resistance to fast spoctrum radiation for use as

eara?mernals. Carbon-buse matarials that were utllized for tharmal epectrum gas-coaled reactors might not be aggrupnate because of
thelr strong moderation of neutrons. Therefore, any materials propeaed for the GFR will be chasen from classes of materials for which

littie to no experience exists relative to resctor service, This project will perform & gritical review of materialg for the GFR concapt to

Iden ;Ilkniy candidates and the dsata needs. This project will be of baneflt In ident/fying the scope of the research challengs fot GFR
materfala,
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The purpose of the praposed project i to identify the most likely fuels for gas-cooled fast reactors and evaluate their
potential in terms o fabricability, fuel performance, and safety under normal and accident conditions.
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JUSTIFICATION ('Explaln rogramn or service need, the Inadaquacy of present facilities, urgency end programmatic congequences
if project s not authorized.) i

Thig project supparts the Laboratory's slratgyln Initistive in the area of Advanced Nuclemr Fuel Cycle Technology. Fast speatrum ges
reuctors are a promiging future application of nuslear technology due to the potential for high fual utilization and waste transmutation,
Development of fuels for such a system is challenging dua to the high temperatures required for efficiant gas turbine power cycles and
very high temperatures which could ocour during a rapid depressyrization accldent with concurrent loss of electric power. The focus of
this proposal |s on the development of fuels compatible with a closed fuel cycle and a passively safe reactor design,

Developing this technology benafits ANL by enhancing the Laboratoty's capability to develop and test complete advanced fusl cycles
for @ sustainable nuclear future, Successful completion allows advancement of closed fuel cycle technology. Fuels developed may
have appiication to liquld metal cooled systems and could enhance the nfa%of such systems by providing s wider margin fo fusl
rnaiflr‘i?. The primary customer and beneficiary in the ahort term Is the DOE Generation IV International Initiative. Longerisrm Interest
should then develop from the commarcial power sector.
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